(Af + M') (v - U) = eAr ( V- V} = e \ Af V- (M+ M^v* MV\> and therefore                   .   v_ {/„e(V-v).
Of course we have also          If — v => e (v — P).
These results may be put in words thus:—The relative velocity of either of the^ bodies with regard to the centre of inertia of the two is, after the" completion of the impact,, reversed in direction, andt diminished in the ratio e : i.
266.    Hence the loss of kinetic energy, being, according to §§ 233, 234, due only to change of kinetic energy relative to. the a itre of inertia, is to this part of the whole as i —e*: i."
Thus by § 234,
Initial kinetic energy » $ (Af+Af)if + %M (V- v)' + % Af (v- V)*. Final   •   „      ,„     <*l(Af+M')v* + ^Af(v-a)* + ^Ml(Uf-~'v)*. Loss                 « ^ (i - <?) {M( V- v)* + M (v - V')\
267.    When two elastic bodies, the two balls supposed above foe instance, impinge, some portion of their previous kinetic energy will always remain in them as vibrations.   Abortion of the loss of energy (miscalled the effect of imperfect elasticity alone) is necessarily dud to this cause in every real case.
Later, in our chapter on the Properties of Matter, it wiITbe shown as a result of experiment, that forces of elasticity are, to a very close degree of accuracy, simply proportional to the strains (§ 135), within the limits of elasticity, in elastic solids which, like metals, glass, etc., bear but small deformations without permanent change. ' Hence when two such bodies come into collision sometimes witft greater and sometimes with less mutual velocity, but wuh all other circumstances similar, the velocities of all particles of either body, at corresponding1 times of the impacts, will be always in the same proportion. Hence the velocity of separation of the centres of inertia after impact will bear a constant proportion to the previous velocity of approach; which agrees with the Newtonian law. It is therefore probable that a very sensible portion, if not the whole, of the loss of energy in the visible motions of two elastic bodies, after impact, experimented on by Newton, may have been due to vibrations; but unless some other cause also was largely operative, it is difficult to see how the loss wa§ so much greater with iron balls than with glass,
288. In certain definite extreme cases, imaginable although not realizable, no energy will be spent in vibrations, and the two bodies will separate, each moving simply as a rigid body, and having in thh simple motion the whole energy of work done on it by elastic force during the collision. For instance, let the two bodies be cylinders, or prismatic ban with fiat ends, of the same kind of substance, and of
Vol. 23—8e signs.
